ABSTRACT During the past 35 years Oman has undergone a rapid socioeconomic and epidemiological transition leading to a steep reduction in child and adult mortality and morbidity due to the decline of various communicable diseases, including vaccine-preventable diseases. Good governance and planning, together with leadership and commitment by the government, has been a critical factor in this reduction. However, with increasing prosperity, lifestyle-related noncommunicable diseases have emerged as new health challenges to the country, with cardiovascular diseases, diabetes and obesity in the lead among other chronic conditions. Appropriate prevention strategies for reducing the burden of noncommunicable diseases are discussed.
Introduction
The health services in Oman have made phenomenal progress during the past three and a half decades. Oman's health system was rated first for its overall performance, and eighth for its health system performance, among 191 countries by the World Health Organization (WHO) in 2000 [1] .
Other international agencies such as the United Nations Children's Fund (UNICEF) and the United Nations Development Programme (UNDP) also lauded the country's remarkable strides in health system development. This has included rapid epidemiological and demographic transition, observed in the form of improvement in all the demographic, reproductive and child health indicators along with a declining trend for various communicable diseases [2] . With this reduction in communicable diseases, chronic noncommunicable diseases related to lifestyle-such as coronary heart disease, hypertension, diabetes mellitus and cancer-are now emerging as new health challenges for the country [3] .
However, so far no epidemiological study has been undertaken to evaluate the trends and differential effects on the outcome of health programmes regarding the reduction of important communicable diseases, especially malaria and tuberculosis.
In the present paper, an epidemiological analysis of some important communicable diseases was conducted, with special reference to malaria, tuberculosis and vaccinepreventable diseases, based on the available data from a variety of sources covering the past 15 years. Data are also presented regarding the emergence of a few important chronic and noncommunicable diseases related to lifestyle.
Methods
These secondary data were compiled and analysed after review of the relevant literature: the WHO [4] [5] [6] [7] . After perusing the morbidity data, a review of the literature was carried out to document the patterns of various communicable diseases, especially malaria and tuberculosis. This review also aimed to study the prevailing trend in the increase of certain noncommunicable diseases which are posing challenges to the country's health administrators.
Morbidity rates were estimated and expressed as morbidity per 1000 mid-year population, and the corresponding morbidity index rates were obtained relative to the year 1991. The estimated burden of disease and disability-adjusted life years (DALYs) for communicable and noncommunicable diseases in the region were also reviewed [8] [9] [10] [11] [12] . Finally we searched the Medline database for peer-reviewed publications on noncommunicable diseases pertinent to Oman, including the key words "diabetes", "hypertension", "cancer" and "Oman".
Results

Childhood diseases
The epidemiological situation in Oman of selected communicable diseases for the ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ [13] . The malaria cases were further analysed, considering the various malariometric indices such as annual parasite incidence (API), annual blood examination rate (ABER), slide positive rate (SPR), per cent of Plasmodium falciparum infection out of total cases and epidemiological classification of ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ Table 2 , in the early 1990s (1991-1994) more than 90% of cases were due to P. falciparum infection, whereas the trend declined steadily to 26.7% in 2005. Simultaneously, there was an increase in the proportion of P. vivax infections that usually give rise to lesser complications and fewer deaths. According to the latest Ministry of Health report, the country had its last "indigenous" case of malaria in 1999. In 2005, a total of 544 cases were reported in Oman, all of which were imported, either from East Africa or the Indian subcontinent. Similarly, 615 cases were investigated during the year 2004 and all were found to be imported [6] .
The API, a measure of the incidence of malaria in a community, was 11.50% in 1991 and has been showing a declining trend since that year, corresponding to the launch of the national malaria eradication programme in Oman. It reached a minimum of 0.22% in 2005. Similarly, the SPR, another sensitive parameter for measuring malaria infection rates, decreased steadily from 7.69% in 1991 to 0.21% in 2005. ABER, based on the collection and examination of blood slides from fever cases, varied between 14.9% in 1991 and 10.3% in 2005. According to WHO recommendations, a minimum of 10% of blood slides from fever cases should be examined for effective case detection, and this has been continually observed during the past 15 years in Oman.
Tuberculosis
The number of pulmonary tuberculosis cases showed a declining trend, from 405 cases in 1991 to 257 in 2005, a reduction of 36.5% (Table 1) Table 3 . The national tuberculosis control programme was initiated in 1981 in Oman and was revitalized in 1991. The aim of the control programme is to detect new tuberculosis cases and treat sputum-positive cases as a priority so as to prevent emergence of new cases. This is being done through detection among contacts as well as by vaccination of newborn children with bacille Calmette-Guérin (BCG). In addition, the strategy of directly observed treatment, short course (DOTS) chemotherapy was implemented in Oman during 1996, which has resulted in a more than 90% conversion and cure rate. This was accompanied by a sharp decline in the number of deaths from tuberculosis [6] . During 2005, there were 257 cases, an incidence of about 5.2 per Table 4 and Figure 2 show inpatient morbidity data for some noncommunicable diseases in Oman since 1991. It can be seen that the rates for diabetes and cancer showed a rising trend whereas ischaemic heart disease remained constant. The trends for DALYs in the countries of the Eastern Mediterranean Region, including Oman, are shown in Figure 3 . These clearly reveal the dominant burden of a rising trend in noncommunicable diseases and a declining trend of communicable diseases. the past 2 decades show a high prevalence of chronic conditions. The 1991 and 2000 surveys have shown that over 11% of the population aged 20 years and above suffer from diabetes mellitus [4, 15, 16] . More than half the population suffer from either overweight or obesity [17] , while the metabolic
Emergence of noncommunicable diseases
Various reports indicate that the leading cause of death among inpatients in 1999 was circulatory disease (37% of total morbidity) to which ischaemic heart disease, hypertension and cardiac dysrhythmia were the main contributors. Neoplasms constituted 13% of all deaths [6, 14] . Data compiled over syndrome is as prevalent in Oman (21%) as in the United States of America (23%) [18] . The prevalence of hypertension (blood pressure ≥ 140/90 mmHg) was 33% (35.2% in men and 30.9% in women) [4, 14, 19] . Smoking is gaining popularity among youth with 15.5% of men and about 2% of women aged ≥ 15 years reporting current use [20] .
Discussion
Oman has been transformed from an undeveloped country to a modern welfare state over the past 35 years. Before 1970, communicable diseases, such as diarrhoeal diseases, cholera, malaria, tuberculosis and trachoma were common health problems. Since then, the health of the Omani people has improved dramatically as political and economic reforms have taken place. This is witnessed by the decline in infant and childhood morbidity and mortality due to various communicable diseases over a very short period of time [2, 3] .
In 1999, Scrimgeour et al. reviewed the important notifiable diseases in Oman, which included malaria and tuberculosis [21] . Although malaria was a major public health problem at that time, since 1999 not a single case of local transmission of malaria has been reported. The success of the control phase encouraged the government to embark on the eradication phase in 1991, which has led to further rapid declines in the number of malaria cases. Despite the fact that local transmission is ebbing now, it is feared falciparum malaria might be reintroduced by visitors or migrants from East Africa or the expatriate workforce from the Indian subcontinent. However, to combat such an eventuality, measures such as the distribution of prophylactic drugs and screening of passengers arriving from Africa are in place. Private health institutes (where most expatriates seek health care services) were recently included in the national surveillance system to cover the cases coming from such areas [6] .
٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬
The incidence of tuberculosis declined significantly until 1993, after which the decline slowed over the years. A similar trend was confirmed by Al-Maniri et al. in Oman [22] . Efforts towards further control of tuberculosis now include continuous monitoring and follow-up of all cases, prompt and extensive contact screening, and detailed epidemiological investigation of all cases to establish the possible source of infection and risk factors together with operational research and ensuring a high quality of DOTS [6, 22] .
The concept of running crucial health programmes such as malaria eradication and tuberculosis control vertically, in parallel with horizontal programmes such as the nationwide immunization programmes for the control of other communicable diseases, proved to be critical in the rapid control of such infectious diseases [13] . It must be added that these achievements would not have been possible without 2 other important factors: first, the politically stable environment which Oman has enjoyed for over 30 years and secondly the strong commitment of the government to provide universal health coverage to all its citizens free of charge. Clearly, the latter was supported by revenues from the oil sector.
Greater economic prosperity over the past 4 decades has led to a shift in the epidemiological patterns of diseases in Oman, with chronic diseases being the most dominant. Noncommunicable diseases are expected to account for 7 out of 10 deaths by 2020 and beyond in developing countries including the Arab countries [23] , and this is likely to put increasingly heavy demands on the Omani health care system. As the country continues through the epidemiological transition and socioeconomic development, the burden of noncommunicable diseases, particularly cardiovascular diseases and diabetes, can only be expected to increase.
The current Strong Heart Study findings revealed that diabetes alone increases the risk of cardiovascular disease 2.9-fold compared with normotensive nondiabetic subjects [24] . Furthermore, the current high rates of overweight and obesity will contribute to the impending epidemic of chronic diseases in Oman if sufficient steps are not taken to intervene.
Proven interventions to control chronic disease epidemics include community-based initiatives, such as behavioural changes for dietary intake, weight control, increased physical activity, reduction of stress and smoking cessation services [25] . Such programmes invariably include secondary prevention strategies (screening for raised cholesterol, blood pressure and blood sugar). Health promotion and educational and communication strategies are an integral part of any community-based initiative [26] .
Our report has some limitations. Our analysis relied mostly on data produced and compiled by the main public health sector, the Ministry of Health of Oman. While these data have not been formally evaluated by any study, the Department of Health Information System is recognized for its welldeveloped infrastructure, making Oman a frequent destination for WHO fellows from various Member States in the EMR to learn about its functions and organization. Further, Oman's data on cancer incidence were scrutinized by the International Agency for Research on Cancer and found to be reliable enough to be published in its publication of cancer incidence in 5 continents, making Oman one of only 2 countries among the 22 Member States of the Region to be included.
Another limitation is that our analysis was in part limited to only a single public health agency (the Ministry of Health). This is mainly attributed to 2 reasons. First, the Ministry of Health is the main public References sector, which caters for 85%-90% of the population. Other institutions (the police, army, university and some private companies) and the private sector health services provide only limited services and mostly on an outpatient basis. Secondly, the ministry is the only institution that conducts regular nationwide health surveys on various health problems and risk factors. Thus the scope of our report covered over 85% of the Omani population.
In conclusion, Oman has achieved remarkable improvements in health indicators, including a rapid decline in communicable diseases during the past 3 decades. Increased expenditure on health has resulted in improved indicators of health services, health manpower development and health care. Planning and implementation of various vertical health programmes have paid rich dividends in the reduction of preventable diseases. However, chronic noncommunicable diseases related to lifestyle are emerging as new health challenges for the country. Since the treatment of confirmed cases is costly and often palliative for most of the noncommunicable diseases, especially at the advanced stages, preventive strategies, including primary prevention, early diagnosis and treatment, are being given priority. Primary prevention is receiving special attention in the prevention of noncommunicable diseases. Many adult health problems such as obesity, diabetes and hypertension have their origin in childhood, when lifestyles (including eating patterns, smoking habits and regular physical activity) are formed. Efforts can be made to impart health promotion in early life as well as throughout adulthood [23] .
